Recurrent headaches (HAs) are common, especially among adolescents. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] Publicly available data from the National Survey of Children's Health reveal that 5.3% of children aged 6 to 17 in the United States experience frequent and severe HA, including migraine. 11 Nearly three-quarters (72.8%) of these are adolescents aged 12 to 17 years, with overall prevalence of 7.5% for this age group. In addition, the prevalence of HA is 2 times greater among the 18.4% of youth aged 12 to 17 who have special health care needs (16.0%). 12 Studies suggest that many youth with HA experience HA on a weekly basis [13] [14] [15] [16] [17] [18] [19] and that they are 4 times more likely to miss an above routine number of school days and to have repeated emergency department visits. 20 Common conventional recommendations to prevent HA include improving lifestyle, particularly diet, sleep, and stress. [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] Dietary changes include avoiding dietary HA triggers, such as processed meats, cheeses, caffeine, chocolate, aspartame, MSG, and foods containing tyramine, histamine, phenylalanine, nitrites, and sulfites. 31, 32 Improved sleeping behavior (avoiding sleep deficits or erratic sleep behavior) is another fundamental strategy to prevent HA, particularly migraines. 28, 33 Stressmanagement strategies, such as slow deep breathing, self-hypnosis, autogenic training, biofeedback, mindfulness meditation, and progressive muscle relaxation have also been recommended. 30, [34] [35] [36] [37] Based on emerging evidence, some clinicians also recommend dietary supplements that decrease inflammation (omega-3 fatty acids) and dietary supplements, such as riboflavin, magnesium, and coenzyme Q10. [38] [39] [40] [41] [42] [43] [44] However, some clinicians are not familiar with these therapies; therefore, they do not use them and do not inquire about them. So, little is known about the extent of their impact or use by their patients who experience HA.
Within pediatrics, adolescents are the most common users of complementary and alternative medicine (CAM) therapies and have the highest prevalence of HA. 45 Based on clinical and populationspecific studies, adolescents most commonly use biologically based dietary approaches (both avoiding dietary triggers and taking dietary supplements) and mind-body practices, many of which can be implemented at costs lower than CAM modalities requiring professional assistance. [46] [47] [48] [49] The efficacy of acupuncture, thermal biofeedback, and hypnosis for children with HA has been documented. 50 However, little is known about the extent of the use of these types of CAM therapies among youth experiencing HA. We especially lack population-based prevalence estimates on the use of CAM among youth with HA and knowledge regarding associations with co-occurring chronic conditions that may also impact HA symptoms, functioning, and treatment response. [51] [52] [53] [54] [55] This information would be useful to clinicians who counsel children and families and to researchers seeking to understand the effectiveness of the most widely used CAM therapies. The relationship between the use of CAM and conventional medical care among youth with HA also requires further research. This information would be useful to inform clinicians and researchers interested in providing personalized, coordinated care, such as is advanced in the numerous national efforts to promote the primary care medical home model in pediatrics. 56 We conducted this study to answer 2 primary questions that address these knowledge gaps: Youth with HA who used CAM were also significantly more likely than their non-CAM-using counterparts to experience at least 1 of the other 43 conditions assessed in the NHIS and categorized as chronic (94% vs 83.3%), including 51% who experienced co-occurring emotional, mental, or behavioral health problem (EMB) conditions and 51% experiencing co-occurring pain-related conditions other than HA. Youth with HA who used CAM were also significantly more likely than those who did not use CAM to have experienced difficulties with emotions, concentration, or behavior (19.5% vs 12.6%); school attendance (22.1% vs 7.7% missing 2+ weeks); and functioning in daily activities (25.4% vs 14.5%). No differences were observed in CAM use among youth with HA across regions of the United States (P = .16; data not shown).
Patterns of CAM Use
Of the 4 CAM categories assessed, those most often used by youth with HA were biologically based (16.2%) and mindbody therapies (13.3%), with higher rates of use across all CAM types for youth with HA who also experience other chronic conditions. Patterns of use across CAM categories vary depending on the nature of the other conditions experienced, with mind-body therapies being more likely for youth with HA and EMB conditions; whereas, manipulativebody-based therapies were more common for those also experiencing other pain-related conditions (Table 2) . CAM products (17.0%) and practices (15.3%), which do not necessarily require provision by a trained professional, were more commonly used than CAM services requiring trained professionals (10.1%). Among youth with HA, the most commonly used CAM modalities were specific ARTICLE 30% ). c Chronic conditions: arthritis, other chronic pain, anxiety/stress, depression, attention-deficit disorder/attention-deficit/hyperactivity disorder, phobia/fears, insomnia/trouble sleeping, bedwetting/incontinence, food/digestive allergies, frequent diarrhea/colitis, acid reflux/heartburn, recurring constipation, asthma, hay fever, respiratory allergies, other lung/breathing problem, other allergies, 3 or more ear infections, autism, cerebral palsy (only last 2 quarters of data due to data validity issue noted by the National Center for Health Statistics), 62 Down syndrome, muscular dystrophy, mental retardation, speech problems, developmental delay, learning disability, seizure, other neurologic problems, hearing problems, vision problems, eczema/skin allergy, severe acne, cancer, congenital heart disease, cystic fibrosis, diabetes, other heart problems, problems with being overweight, menstrual problems, fatigue/lack of energy, gum disease, anemia, and sickle cell anemia. d EMB conditions/problems: anxiety/stress, depression, attention-deficit disorder/attention-deficit/hyperactivity disorder, phobia/fears, insomnia/trouble sleeping, and incontinence/bedwetting. e Non-HA pain-related conditions/problems: arthritis, abdominal pain, back/neck pain, and other chronic pain. f Limited in personal care, difficulty walking without using any special equipment, difficulty remembering or experience periods of confusion, receive Special Education or Early Intervention Services or limited in any way not previously mentioned. g t test: differences between youth with HA who used CAM and who did not use CAM are statistically significant at a .05 level of significance.
vitamins/minerals used in the past 30 days (17.6%); herbal supplements (9.8%); deep-breathing exercises (8.7%); chiropractic or osteopathic manipulation (5.4%); yoga, tai chi, or qi gong (5.0%); meditation (3.1%); and massage (2.8%). Nearly half of youth with HA who used CAM used more than 1 CAM modality (47.2%), compared with only one-third of youth who used CAM but did not experience HA (P = .02). Common combinations included naturopathy and herbal supplements (all youth using naturopathy used herbal supplements), progressive relaxation and deep breathing exercises (all youth using progressive relaxation used deep breathing exercises [DBE]), support group meeting and deep breathing exercises (87.3% of youth using support group meeting used DBE), and meditation and deep breathing exercises (82.3% of youth using meditation used DBE).
CAM Use
As shown in Table 2 , the rate of CAM use among youth with HA is 1.7 times higher than the rate of CAM use among adolescents without HA (29.6% vs 17.4%, P , .0001). Logistic regression models revealed that, overall, youth with HA had 2.13 greater odds of using CAM (95% confidence interval [CI] 1.61-2.91) compared with youth without HA, after controlling for differences in age, gender, race/ethnicity, household income and US region of residence. As shown in Fig 1, regardless of HA status, youth experiencing multiple chronic conditions (2+ of those assessed in the NHIS) were also more likely to use CAM. However, when 1 of these conditions was HA, CAM use prevalence was even greater (32.2% vs 26.3%). Across the full range of condition categories evaluated, youth were 1.15 to 2.84 times more likely to use CAM if they also experienced HA than if they did not experience HA. As shown in Fig 2, despite small sample sizes in several condition categories, higher rates of CAM use for youth with HA were statistically significant for 6 of the 10 condition categories evaluated: gastroenterological, respiratory, common acute, neurologic, dermatological, and the diverse "other" category of conditions. Finally, as shown in Fig 3, 41% of youth with HA who also had difficulties with emotions, concentration or behavior, school attendance, or daily activities (32.1% of youth with HA) used CAM, compared with 24.2% of those with HA who did not experience these difficulties (adjusted odds ratio [AOR] 2.34; 95% CI 1.38-3.97).
Conventional Medical Care Use and CAM Use
As shown in Table 3 , youth experiencing HA who used CAM had significantly 45 Findings also point to policy issues related to health insurance coverage for CAM modalities and potential disparities in access to those approaches that are potentially beneficial. For instance, greater use among youth living in higher income households with private sector health insurance may be presumed to be due to the financial access these youth enjoy. To the extent that CAM has been demonstrated to be helpful for HA (eg, relaxation and mindfulness practices that relieve pain and stress, thermal biofeedback, acupuncture, hypnosis), 50 this disparity in access may further disadvantage minority and impoverished youth. Low rates of those modalities with the greatest evidence of benefit among all youth with HA may suggest a potential underuse of CAM modalities overall (eg, some mindbody therapies).
Greater use of CAM among older youth is consistent with earlier studies that suggest that biological therapies, such as herbs and supplements, are the most commonly used CAM therapies by young adults. 48 Higher use of these products among older teens may reflect their greater mobility and independence, which allows them to seek these remedies in supermarkets, pharmacies, health food stores, and online more easily than younger children. It also means that parents as well as clinicians may not be aware an older adolescent is using these products unless he or she is specifically asked. Higher use of CAM among older teens may also reflect their increasing maturity and comfort with CAM modalities that involve selfregulation, self-reflection, and taking responsibility for one' s own health.
Our findings have cross-cutting implications for clinicians and researchers working with the nation' s estimated 3.5 million youth aged 10 to 17 who experience HA and who have a 2.1 times greater likelihood of using CAM compared with youth who do not experience HA. Findings may compel many conventional care providers treating HA
FIGURE 1
Prevalence of CAM use among youth, by multiple chronic condition and HA status. Data Source: 2007 NHIS. AORs are adjusted for age, gender, race/ethnicity, household income, and US region in which the child lives. Note: HA as measured in this study is considered a chronic condition.
to learn and inquire about CAM therapies and to proactively recommend and coordinate care with youths' use of CAM products or practices as well as with CAM service providers directly. Although notable gaps exist, important evidence supports the use of many types of CAM for treating HA, including some of the modalities used by youth with HA, such as special diets, dietary supplements, herbs, and deep-breathing practices. 39, 50 These findings have especially important implications for conventional care providers who care for the nation' s 11.2 million children with chronic conditions and special health care needs that national surveillance data have routinely shown most often experience multiple co-occurring conditions. In this study, we find that nearly all children experiencing HA have other chronic conditions, especially if they also use CAM (94%) and that youth across the range of other chronic conditions who also experience HA are significantly more likely to use CAM compared with children with these same types of conditions who do not experience HA. Because CAM users are substantially more likely to experience functional difficulties affecting daily life (eg, problems with emotions, concentration, or
FIGURE 2
Prevalence of CAM use among youth aged 10 to 17 across 10 health condition categories, by co-occurring HA status. Data Source: 2007 NHIS. Note: Percents shown in the parentheses are percentages of children with condition type who experience headache. Non-HA, Pain-Related: arthritis, abdominal pain, back/neck pain, other chronic pain. EMB: anxiety/stress, depression, attention-deficit disorder/attention-deficit/hyperactivity disorder, phobia/fears, insomnia/trouble sleeping, bedwetting/incontinence. Gastroenterologic Related: food/digestive allergies, frequent diarrhea/colitis, acid reflux/heartburn, nausea/vomiting, recurring constipation. Respiratory/pulmonary: asthma, hay fever, respiratory allergies; other lung/breathing problem, sinusitis, other allergies. Common acute: 3 or more ear infections, fever, head/chest cold, influenza/pneumonia, strep sore throat, other sore throat, urinary tract infection, nausea/vomiting. Developmental: autism, cerebral palsy (only last 2 quarters of data due to data validity issue noted by the NCHS), 62 Down syndrome, muscular dystrophy, mental retardation, speech problems, developmental delay, learning disability. Non-HA Neurologic: seizure, other neurologic problems. Sensory Related: hearing problems, vision problems. Dermatologic: eczema/skin allergy, severe acne, warts, skin problems other than eczema. Any Other: cancer, congenital heart disease, chickenpox, cystic fibrosis, diabetes, other heart problems, problems with being overweight, menstrual problems, fatigue/lack of energy, gum disease, anemia, and sickle cell anemia.
FIGURE 3
Prevalence of CAM use among youth with HA, by presence of difficulties with emotions, concentration or behavior, school attendance, or daily activities.*Data Source: 2007 NHIS. CI, 95% CI. *Includes definite or severe difficulties in emotions, concentration, or behavior; missing more than 2 weeks of school during the year and limitations in performing daily activities, such as personal care, movement, cognitive ability, and memory. **Adjusted for age, gender, race/ethnicity, family income, and US region child lives. Higher use of conventional care suggests that youth are not using CAM instead of conventional care, but in addition to it. For example, CAM users were almost twice as likely to receive care from specialist physicians and mental health professionals as non-CAM users. Furthermore, among those with HA and EMB who used CAM, nearly 60% also used prescription medications for 3 or more months. This finding raises concerns about the potential for CAMconventional care interactions. Also, clinicians who are unaware of CAM use may misattribute observed improvements or toxicity to a conventional therapy rather than CAM, undermining the basis for suggesting modifications in therapy.
Overall findings on higher conventional medical care use and expenditures among CAM users suggest that CAM use may point to key health needs requiring further attention and proactive care coordination. 65 This study was based on national crosssectional survey data and did not address questions that can only be answered in prospective controlled trials (eg, whether CAM use is beneficial or harmful) or longitudinal studies (eg, impact of CAM on health across time). Furthermore, a survey in which parents answer retrospectively on behalf of youth may not detect the entire range and extent of CAM use that might be detected by directly asking youth to complete daily diaries prospectively. It did not include all types of care that some might consider complementary care, such as prayer and home remedies, and did not ask about the intensity and frequency of CAM use or severity of HA. In addition to demographic factors and co-occurring conditions, CAM use might be influenced by disease severity or local variations in availability of CAM therapies. Although state licensure for CAM practitioners varies state by state, the sample was insufficient to conduct analyses on a state-by-state level. The linked MEPS-NHIS file does allow for basic evaluation of whether children experience care reflective of having a medical home. However, sample sizes in the linked file for children with HA were insufficient to include the analyses in this study.
CONCLUSIONS
The study found that CAM use is common among youth with HA with multiple chronic conditions and functional difficulties, along with higher rates of conventional medical care among youth with HA who use CAM. The study findings support for proactive efforts among pediatricians and pediatric specialists to ask patient' s about co-occurring health conditions, functioning, and CAM use and to integrate CAM into conventional care. The study suggests that there is a need to support clinicians with easy access to available information about effectiveness, availability, and indicators of quality CAM modalities/practitioners. Additional research is needed to determine how comprehensive history taking and integration of care within the context of a medical home affects CAM use and health outcomes.
